Introduction
============

The act of swallowing is a vital function to human beings, although it seems simple, it is a highly complex and dynamic process, which structures and systems involved are common to the act of breathing, being of extremely importance for the nutrition of the organism as a whole[@BR160412-1] [@BR160412-2]. During swallowing, the food will be transported from the mouth to the stomach, without occurring during this process, the entry of substances into the airway, for this, it is required for the individual to have a precise coordination, especially between the oral and pharyngeal phases[@BR160412-2].

In general, swallowing can be divided into four phases: preparatory phase, oral phase, pharyngeal phase and oesophageal phase[@BR160412-3]. The pharyngeal phase is sorted as the main pharyngeal during swallowing, as there is involvement of the oral cavity part, of the masticatory muscles and of the intrinsic and extrinsic muscles of the larynx[@BR160412-4].

In some cases, the physiological process of swallowing can be adjusted either by mechanical causes, such as neurological causes, characterizing thus the clinical picture of dysphagia[@BR160412-5].

The patient with a clinical picture of dysphagia may present several changes in the act of swallowing, including: inability to handle food; trouble for keeping the food in the mouth, difficulty controlling the saliva, coughing before, during and after swallowing, recurrent pneumonias; weight loss without definite reason, choking and suffocation, among other changes[@BR160412-1] [@BR160412-2] [@BR160412-6].

At presenting clinical evidences for the diagnosis of dysphagia, the patient must be referred to an objective instrument assessment. This may be the videofluoroscopy (VFL) which is a radiological method that allows the evaluation of all phases of swallowing dynamically and it is considered the gold standard for diagnosis and treatment of oropharyngeal dysphagia[@BR160412-7] [@BR160412-8]. During the performance of this examination, it is observed the presence of aspirations which may be asymptomatic[@JR160412-9], demonstrating thus the need for an evaluation of swallowing dysfunction in such patients[@JR160412-10].

Moreover, the indication of this test aims to determine the effectiveness of the rehabilitation strategies and to provide a pre- and post-therapy visual *feedback* [@BR160412-11].

Aspiration is defined as the inhalation of an oropharyngeal or gastric content into the larynx and into the lower respiratory tract[@JR160412-10]. This material (bacteria, stomach acid, food particles and foreign bodies) can cause to an individual, a lung disease and its severity depends on the suctioned amount. Among the most common forms of aspiration lung disease, there are found: bronchiectasis, abscesses and interstitial fibrosis[@JR160412-12].

It is observed in this case, the interest of the pulmonologists and Speech Language Pathologists in the complications arising from dysphagia[@BR160412-4], as patients with chronic lung disease present changes in the coordination of the respiratory cycle with the swallowing, and this disruption may increase the risk of aspiration in patients on the advanced stage of the disease, thus contributing to exacerbations[@JR160412-13].

It is common in these patients the presence of chronic cough, which is characterized by the presence of cough for more than three weeks. It is believed that it is often related to the post nasal drip, to asthma, to the gastroesophageal reflux, to chronic bronchitis and to bronchiectasis[@JR160412-14].

Clinical and research evidences demonstrate that by using systematic programs of screening, diagnosis and dysphagia treatment, there is a significant reduction in the rates of aspiration pneumonia[@BR160412-15].

Thus the speech pathology intervention in hospitals enables an early evaluation and a differential diagnosis in cases of dysphagia, aiming to prevent, avoid and/or minimize the clinical complications of the patient[@JR160412-16].

The speech pathology assessment, therefore, must consider the patient\'s overall clinical status and the presence of lung disorders associated with complaints of swallowing or presence of chronic cough, which will allow the proper formulation of diagnostic hypotheses about aspiration risk in these cases.

The objective of this study is to analyze the pharyngeal phase of swallowing in patients with chronic cough.

Method
======

This is a retrospective, cross-sectional, population study and of quantitative character. The same was done at a University Hospital of Rio Grande do Sul, during the period from September 2011 to February 2012.

The sample comprised 15 patients with an average age of 67.1 years, of both genders, patients with chronic cough (\> 8 weeks of duration) and with risk factors for aspiration, defined by the pneumologic diagnosis as patients with chronic cough and/or respiratory symptoms. They were referred by the teams of pulmonology and speech pathology.

All subjects received instructions about the objectives, justification and methodology of the proposed study and signed a Free and Informed Consent Form.

The patients were subjected to anamnesis, to obtain information about complaints in relation to swallowing, chewing, breathing, and related to the feeding moment.

It was performed the videofluoroscopy (VFL) examination using the videofluoroscopy protocol usual of the service, which includes the analysis of food intake contrasted in the liquid, nectar, honey pudding and solid consistencies. For liquid consistency, it was added water to the liquid barium (Bariogel^®^), in a proportion of one to one (15 ml water to 15 ml of barium); in nectar, there were used 30 ml of liquid barium, for the honey it was used 15ml of water and 15ml of barium and one 3ml tablespoon of thickener (Thick and up^®^), for the pudding, it was used 15ml of water, 15 ml of barium and 5ml of thickener and for the solid, it was used bread soaked with barium[@BR160412-17].

When performing the VFL, individuals remained seated and the capturing of pictures was made in the lateral-lateral position, fluoroscopic image focus previously defined by the lips, superiorly by the hard palate, then by the posterior pharyngeal wall and inferiorly by the bifurcation of the airway and oesophagus (at the height of the 7th cervical vertebra). Initially, there were offered the liquid and nectar consistencies in the 5ml spoon and in free sips respectively then were offered the honey and pudding consistencies in the 5 ml spoon and finally the solid consistency with the ingestion of bread.

All examinations were performed by two Speech Language Pathologists, and a radiology technician. The images of videofluoroscopy were obtained using a Siemens equipment, Axiom Iconos R200 model, being captured and recorded by the ZScan6 Gastro software - Version: 6.1.2.11, installed on the Itautec Infoway computer, Windows 7, Intel Pentium P6200, which resulted in an average exposure of 0.14 mR /frame.

For purposes of this study, there were analyzed: gender, degree of dysphagia, the presence/absence of penetration and/or laryngeal aspiration, the presence/absence of stasis, the use of therapeutic maneuvers, types of used maneuvers and their effectiveness.

The data used in this study are part of a project previously approved by the Ethics Committee in Research of the Federal University of Santa Maria - CEP/UFSM under the protocol number 23081.013174/2011-46.

Results
=======

In order to meet the objectives proposed in this study, there were considered several statistical techniques of the chi-square and the Speerman correlation. Initially, it was performed a descriptive analysis of all the variables in order to obtain the profile of patients attended in the service. For nominal variables, it was performed the chi-square test, which verified the relationship of these variables with the diagnosis; now for the ordinal variables, it was used the Spearman correlation test. It was adopted a significance level of 5% (0.05).

The related data were processed and analyzed in electronic form from the construction of a database (Excel 2007) and of an analysis specific program to meet the research objectives, the Statistical Package software for Social Science 15.0 (SPSS).

Out of the 15 patients that participated of the survey, the average age was of 67.1 years, 53.3% were women and 46.7% were men.

The profiles of the patients according to the variables of the pharyngeal phase are shown in [Tables 1](#TB160412-1){ref-type="table"}, [2](#TB160412-2){ref-type="table"} and [3](#TB160412-3){ref-type="table"} below:

###### Dysphagia degree\*.

  Dysphagia degree   Patients   (%)
  ------------------ ---------- ------
  7                  5          33,3
  6                  5          33,3
  5                  3          20,0
  4                  1          6,7
  3                  1          6,7
  Total              15         100

\*Classification according to ÓNEIL *et al*, 1999[@JR160412-18].

###### Rosenbeck scale\*.

  Rosenbeck scale   Patients   (%)
  ----------------- ---------- ------
  1                 11         73,3
  2                 1          6,7
  3                 1          6,7
  8                 2          13,3
  Total             15         100

\* Rosenbeck scale *et al*,1996[@JR160412-18].

###### Description of lung disorders that were found in the assessed patients.

  Pathologies          Patients   (%)
  -------------------- ---------- ------
  ASTHMA               3          20,0
  Chronic cough        6          40,0
  Emphysema            1          6,7
  Pulmonary fibrosis   1          6,7
  Pneumonia            1          6,7
  Bronchiectasis       2          13,3
  COPD                 1          6,7
  Total                15         100

The dysphagia can be classified into seven degrees[@JR160412-18]. Concerning the degree of dysphagia in this sample, it was observed that 33.3% had degree 7 (normal swallowing) and degree 6 (functional swallowing), being the last one of the most prevalence. The degree 5 (mild dysphagia) was observed in 20% of the patients, being found 6.7% in the degrees 4 (mild to moderate dysphagia) and 3 (moderate dysphagia) respectively. There were not found patients in the degrees 2 and 1 (moderate to severe dysphagia and severe dysphagia) ([Table 1](#TB160412-1){ref-type="table"}).

As regards to the analysis of laryngeal penetration and aspiration[@JR160412-19], it was observed that most of the patients (73.3%) had degree 1 (no entry of contrast in the airway), while 6.7% had the degrees 2 (contrast enters above the vocal folds, without residue) and 3 (contrast remains above the vocal folds with residue). The degree eight (contrast passes to the glottis is no response from the patient) was found 13.3% of patients ([Table 2](#TB160412-2){ref-type="table"}).

The most commonly found pathology of pneumologic origin during the visits was chronic cough with 40%, followed by the asthma with 20%. Apart from these, other pathologies amounted 46.8% of the sample and included: pulmonary emphysema, pulmonary fibrosis, pneumonia, bronchiectasis and COPD ([Table 3](#TB160412-3){ref-type="table"}).

In [Table 4](#TB160412-4){ref-type="table"}, it is presented the presence of stasis during swallowing and it is observed the use, type and effectiveness of the maneuvers for this variable.

###### Statistical analysis of the stasis presence in relation to the: use of maneuvers, effective maneuver, type of maneuver and gender.

  Variables                      Stasis      p-value     
  ------------------------------ ----------- ----------- -------
  Use of Maneuver                                        0,667
   Yes                           5 (55,6)    4 (44,4)    
   No                            4 (66,7)    2 (33,3)    
  Effective Maneuver                                     
   Yes                           3 (42,9)    4 (57,1)    0,091
   No                            3 (100,0)   0 (0,0)     
  Type of Maneuver                                       
   Multiple swallowing           3 (50,0)    3 (50,0)    0,290
   Reflex cough                  2 (100)     0 (0,0)     
   Head backwards                0 (0,0)     1 (100,0)   
   Multiple swallo-wing +Cough   1 (100,0)   0 (0,0)     
  Gender                                                 
   Female                        4 (50,0)    4 (50,0)    0,398
   Male                          5 (71,4)    2 (28,6)    

\* Statistically significant values Chi-square test.

Out of the fifteen patients, nine (60%) showed stasis and of these, five used protection maneuvers. Concerning these maneuvers: seven were effective, but only three were used in the presence of the stasis. Among these maneuvers, the most used was the multiple swallowing, being effective in 100% of the cases.

In [Table 5](#TB160412-5){ref-type="table"}, it is observed the correlation between the variables: degree of dysphagia, Rosenbeck scale[@JR160412-19], presence of penetration or aspiration.

###### Variables correlation: dysphagia degree, Rosenbeck scale, presence of penetration or aspiration.

  Analysed variables                          n    Spearman    p\*
  ------------------------------------------- ---- ----------- ------------
  Dysphagia degree and Rosenbeck              15   -0,777067   0,000653\*
  Dysphagia degree and penetration presence   15   -0,763359   0,000928\*
  Dysphagia degree and aspiration presence    15   -0,614741   0,014739\*

\*Statistically significant values Spearman correlation test.

There was significant negative correlation between the Rosenbeck scale[@JR160412-18] and the degree of dysphagia. This is explained by the relationship of inversion between the adopted classes. That is, the worse the degree of dysphagia[@JR160412-18] the lower will be the number on that scale and in the classification of the degree of penetration/aspiration[@JR160412-19]; the worse the penetration/aspiration the greater will be the number on this scale.

In addition, in this sample, it was possible to verify that there was a significant negative correlation between the degree of dysphagia and the presence of penetration and aspiration, showing that the smaller the degree of dysphagia, the higher is the presence of penetration and aspiration.

In [Table 6](#TB160412-6){ref-type="table"} it is observed that there was no correlation between the variables: stasis, Rosenbeck scale[@JR160412-19], and presence of penetration or aspiration.

###### Variables correlation: stasis, Rosenbeck scale, penetration and aspiration.

  Analysed variables                n    Spearman   p\*
  --------------------------------- ---- ---------- ----------
  Stasis and Rosenbeck              15   0,485786   0,066380
  Stasis and penetration presence   15   0,492366   0,062252
  Stasis and aspiration presence    15   0,320256   0,244539

\*Statistically significant values Spearman correlation test.

Discussion
==========

In cases of patients with chronic cough, the doctor must through their clinical judgment to identify patients who are at risk of aspiration and direct them to a swallowing assessment, and also for the VFL examination[@JR160412-20], since the presented evidences demonstrate difficulties in swallowing and aspiration risk in this sample.

Regarding gender, a study[@JR160412-21] investigated asymptomatic men and women through the VFL and can observe that the differences found in swallowing could be more related to the anatomy than to a dysfunction, as the physiological system can perform its function with certain variability. Another research[@BR160412-22] also said that studies that equate swallowing of men and women do not indicate differences in the measures that rely on preferred mode of the sensory stimuli, such as the start site of the pharyngeal phase. This can be observed in this sample, since there was no significant difference between the genders in the analyzed data.

Although patients have not shown clinical signs of dysphagia, history of recurrent pneumonia became an issue to be investigated in view of that, this may be an indicator of symptoms of dysphagia related to oesophageal and pharyngeal phase of swallowing[@BR160412-23] in this sample.

With the use of videofluoroscopy as a method of instrumental assessment of dysphagia, it was possible to visualize the anatomy, physiology and the swallowing process, being also possible through this information to determine which therapeutic procedures can also be effective in relation to the found problem[@JR160412-24] as the effectiveness of the maneuver of multiple swallowing in these cases.

Regarding the presence of dysphagia, 20% of patients presented mild dysphagia and others (13.4%) presented mild to moderate and moderate dysphagia. It is important to highlight that changes in breathing pattern, presented by patients with chronic cough may alter the coordination between breathing and swallowing, being that this change will affect the essential timing for the protection of the inferior airway[@JR160412-25], which can be crucial in dysphagia disease.

The analysis of presence of penetrations and laryngeal aspirations[@JR160412-19] revealed the presence of 1 degree in most evaluated patients which will establish the relationship with the degree of dysphagia[@JR160412-18], since the closer to the normality is the swallowing, the absent or lower will be the degree of found aspiration/penetration.

However, two patients present eight degree[@JR160412-19], demonstrating the presence of silent aspiration. The presence of silent aspiration may be linked to the reduction of respiratory strength and of the ability to clean the airway, thus compromising the protection of the same[@JR160412-26]. Eating and breathing are acts that are closely integrated, so it is essential to focus on the patient\'s swallowing, especially on those that present pulmonary diseases[@BR160412-27].

Among the lung disorders found in this study, the chronic cough was more prevalent in relation to other pathologies. It can be sort the chronic cough as the first symptom for the diagnosis of COPD (chronic obstructive pulmonary disease)[@BR160412-23], so this should be considered a symptom and its cause must be investigated before the treatment establishment[@JR160412-28].

The previous diagnosis of lung disorders is important and requires interdisciplinary care. Notably in this study, it is perceived the relationship between the lung disease and the aspiration risk, attested by the findings found during the VFL[@JR160412-29].

A recent study[@BR160412-22] showed that the quantification of the oral or pharyngeal stasis (defined as a residue in the oral cavity, in the pharynx during swallowing) in the videofluoroscopic assessment is limited to a subjective character. Although the tests of association and correlation of the stasis variable did not present significance, it is important to note that the literature[@JR160412-30] shows that there is still no consensus on the form of analysis, definition and stasis degree, which can diversify according to each researcher. Another study[@JR160412-31] concluded that the risk of aspiration increases proportionally with the amount of stasis. Moreover, there is no agreement between the ways of measuring this variable, either subjectively or objectively. Thus, the fact of not presenting significance in the analyses in relation to stasis, it does not rule out the importance of this investigation, but reinforces the need to continue with investigations of this variable in the process of swallowing.

The correlation analysis between the presence/ absence of stasis, the type of maneuvers used and their effectiveness, become essential for prognosis and for the definition of the speech therapy to be performed.

It is noteworthy that by subjecting the patient to radiation in the examination of VFL, as well as by understanding the dynamics of swallowing, it is essential for the Speech Language Pathologist to try therapeutic maneuvers to seek greater efficiency and accuracy in treating patients with risk of aspiration. Despite not presenting statistical significance, the maneuver of multiple swallowing seems to be the most appropriate and effective in these cases.

Conclusion
==========

The analysis of the swallowing pharyngeal phase in patients with chronic cough reveals that there are peculiarities in the swallowing functioning of this population, despite not presenting complaints relating to swallowing, it presents important aspiration risk due to the presence of changes in breathing pattern that can intervene in the coordination between breathing and swallowing, which is essential for the protection of the lower airway. However, there are recommended studies with larger samples that allow more inferences on this issue.
